In this paper, based on the feasible method and technique for full-scale prestressed monitor, the novel optical fiber sensors and the traditional monitoring sensors will be set up into two prestressed concrete beams with same geometrical and physical conditions to investigate the working state of the new sensors and obtain the prestress evolution of the external prestressed feature component under the static load. the results show that the prestressing evolution of loaded beam under the condition of no damage state and initial crack is same as the non loaded one, however the prestressing loss increases with the time under the condition with the limit crack. The prestressing loss of prestressed beam with the limit crack is 36.4% of the total loss. The prestressing loss of the external prestressed member under the static load increases with the development of the crack (damage). 
INTRODUCTION
Since the patent for external prestressing applied to structure was got by German engineer Frandz Dischinger [1] [2] [3] in 1934, external prestressing technology is widely applied in civil engineering structure, especially building construction and bridge structure. The common structural members are beam, such as building structure beam, crane beam, T beam, a groove shaped cross section beam, I-beam and box girder [4] [5] .
With the development of the external prestressed bridge and the existing structure reinforcement, the research on the external prestressing technology is gradually widespread and deep in the world.
At present, the main research on external prestressing technology are mainly concentrated in prestressed initial tension determination and prestress loss estimation method, shear analysis and calculation of bending oblique section in the prestressed concrete number, deflection calculation of externally prestressed concrete flexural members, dynamic and fatigue analysis of externally prestressed concrete beams etc. Due to external prestressed structure characteristics and mechanical properties of the above calculation method, most of them are estimated. It is difficult or impossible to accurately grasp the stress state of the tendons in the whole service stage of externally prestressed tendons. Therefore, it is of great significance to evaluate the safety of the structural beam from the stress evolution of the characteristic component (externally prestressed beam) under external static load during the service stage of external prestressing force [6] [7] [8] [9] .
In this paper, based on the feasible full-scale prestressed monitoring method and technology, the working state of new sensors is investigated by the series of externally prestressed concrete beams with the new series of optical fiber sensor [10] [11] [12] and traditional sensors. The evolution law of the whole life prestress loss of prestressed concrete beams under static load is obtained by the proposed monitoring system, and the data is supported for the safety evaluation of prestressed concrete beams.
TEST SUMMARY

Test Beam Design
Two external prestressed concrete beams with the same property (material, geometry, etc.) were chosen for comparison analysis. The cross-section of the beams is 200mm×400mm, and its span is 3m. The materials are concrete (graded as C40), one smart strands (graded as 1660 MPa) with diameter of 15.24mm. The materials of non-prestressed reinforced is HRB335, 2Φ10 in the tension and compression zone of beam respectively, and stirrup as Φ6@200. The reinforcement drawing of test beam is shown in figure 1 . Because the cross section of the test beam is smaller, the Traditional bellows cannot be used directly. Prepared hole of the prestressed concrete beam is made by the PVC tube of 30mm diameter. The steel plate of 10mm and the spiral bars of 4mm diameter ,50mm inner diameter and 5 turns were placed at the tensioning end and fixing end. 
Overview of Sensor Components
In order to obtain sufficient experimental data for correlation analysis, four types sensors were used in this experiment respectively as strain gauge for concrete, strain gauges for reinforcing steel bars, pressure sensor and smart steel strands. Ten 100mm paper based strain gauges were chosen to obtain concrete strain. The layout positions are the upper surface, lower surface and the different height of the side. Eight 3x5mm rubber base strain gauges were chosen to get stress of non-prestressed steel bar, and the layout positions are end and midpoint of the two longitudinal reinforcement at bottom of beam. Two resistance strain pressure sensors were used to test stress state of prestressed steel bars, the layout position is between the anchor and anchor plate in each prestressed concrete beam. The stress state of prestressed steel bar was obtain by smart steel strands with fiber Bragg gratings (abbreviation for FBG) and fiber Brillouin technology. The optical fiber Braillouin sensor arranged in full-length strand and two fiber Bragg gratings located in the end and mid span of the beam.
Loading Form a) Prestress application
Prestressing force was applied on one-end tension. The controlling stress of the test was σcon=0.7fptk. One of the two test beams was selected to apply static load. Two equal concentrated loads were applied to left and right 500mm positions of the span centre in the loaded beam. In order to the reduction of prestress losses due to the erection of the test beam, the test beam has been placed in the experimental frame before tensioning. The photo of test setup is shown in Figure 2 . The design load is applied in 28 days after prestress construction of prestressed concrete beam. The detailed loading procedure is as follows: Firstly, the grading load is applied, and the initial stage is 3kN per level. After the total reached 9kN, the load pre level was reduced to 1.5kN until the first crack occurs in the prestressed concrete beam, then the load was removed. Status lasts about 10 days. Then, the load of 3kN pre level was applied to the proposal prestressed concrete beam until the maximum crack width of 0.2mm. Status lasts about 10 days. 
Test Data Acquisition
The monitoring data of smart steel strands, strain gauges on concrete surface and non-prestressed reinforcement of two test beams was acquired simultaneously. Similarly the all data was obtained at specific working conditions. The frequency shift of the optic fiber is monitored by DiTeSt BOTDA provided by OMNI Inc in Switzerland. The frequency shift of the optic fiber is monitored by DiTeSt BOTDA provided by OMNI Inc in Switzerland. The center wavelength of the fiber grating sensor is collected by Si720 demodulator produced by MOI company in American. The strain is recorded by a static strain gauge produced by Donghua instrument and Meter Factory in China.
TEST RESULT AND ANALYSIS
（1）Prestressing construction stage Figure. 3 shows the test result of fiber grating sensor in smart steel strands at prestressing construction stage. In the figure, the unload beam FBG indicates the sensros in the prestressed concrete beam without static loading, and the load beam FBG1 and FBG2 are the sensors in the one prestressed concrete beam comparatively. From the figure, the center wavelength of all FBG sensors increases linearly with the construction load, and the sensitivity coefficient of FBG sensors in two beams are same. Therefore, it is feasible to compare the stress state of prestressed steel bars under different damage conditions by two beams.
In order to investigate the working conditions of fiber optic Brillouin sensors in smart steel strands, the test data of fiber Brillouin sensors at construction stage are used to draw the law of variation with load, as shown in Figure 4 . From the Figure  4a ) and 4B), The test region of the smart steel strand in the loaded beam and unloaded beam can be clearly distinguished. The range of X axis from 5m to 8m in the diagram is the load beam, then the X axis from 5m to 8m for the unload beam. As can be seen from the diagram, the strain of the steel strand increases linearly with the load during construction. The sensitivity coefficients of the fiber optic Brillouin （2）Prestress evolution law in the whole static loading process In order to investigate prestressed loss of the prestressed concrete beams with specific damage, the results of FBG sensors in the state of no damage, initial crack and limited crack is analyzed in a diagram, as shown in Figure 5 . It can be seen from Figure. 5 that the prestress loss of prestressed concrete unload beams increases gradually with test time. And it changes rapidly at the earlier stage, then gradually tends to a steady value. The prestressing loss of the load prestressed concrete beam changes obviously with different damage. The loss in the state of no damage and initial crack is same with the unload beam. When the crack reaches the limit, the prestressing loss of the load beam increases with time, and the total prestress loss accounts for 36.4% of the total damage in the state of no damage. It shows that the prestressing loss increases with the increasing crack (damage), and it is not negligible for the prestressing loss caused by larger fracture (damage).
CONCLUSIONS
In this paper, The new fiber optic sensing parts and traditional sensors for monitoring prestressing loss were fixed in the series of externally prestressed concrete beams to investigate the working state of the sensors in the whole process of the test beam under the static load. The following conclusions can be drawn:
(1) The construction technology, tensioning instrument and anchorage system for smart steel strands are same with traditional prestressed technology. It is simple and convenient. The prestessing loss at different stages can be obtained by optical fiber sensors in the smart steel strands.
(2) The full-scale evolution law of prestressing loss of the beam under static load can be obtained by monitoring system based on fiber optics The prestressing loss increases with test time in the state of no external force. The growth rate (1~2 days) is faster, and then gradually tends to be smooth. The prestessing loss changes with the distribution of cracks in the beam under static load. The prestessing loss increase with the density and width of the crack in the test beam. The maximum loss is 12MPa when the cracks reaches the limit.
